pH probes respond to redox changes in cytochrome o.
N-Phenylnaphthylamine (NPN) has been used previously to probe the fluidity or microviscosity of membrane lipids. We have shown (Sedgwick, E. G., and Bragg, P.D. (1988) FEBS Lett. 229, 127-130) that the fluorescence intensity of this probe abruptly increases upon depletion of the oxygen content of a medium by respiring cytochrome o of Escherichia coli that has been incorporated into soybean phospholipid vesicles. We now show that the pH probes pyranine and quinacrine behave similarly to NPN. The fluorescence change is not due to changes in the pH gradient across the membrane or to a change in the distribution of probe between the vesicles and the external medium. It is insensitive to uncouplers. The fluorescence change with pyranine and quinacrine occurs also with soluble cytochrome o in the absence of added phospholipid. The NPN response requires added phospholipid. Alteration of the redox state of cytochrome o with cyanide suggests that these probes respond to a change in the redox state of the cytochrome, either by alterations in binding of the probe to the cytochrome or by a change in the environment of the probe bound to the cytochrome. This behavior should be considered when pyranine or quinacrine are used to measure changes in the internal pH of membrane vesicles containing redox proteins.